Let D be a nonempty closed convex subset of an arbitrary uniformly smooth real Banach space E, and T : D → D be a generalized Lipschitz -hemi-contractive mapping with q ∈ F(T) = ∅. Let {a n }, {b n }, {c n }, {d n } be four real sequences in [0, 1] and satisfy the conditions (i) a n , b n , d n → 0 as n → ∞ and c n = o(a n ); (ii) ∞ n=0 a n = ∞. For some x 0 ∈ D, let {u n }, {v n } be any bounded sequences in D, and {x n } be an Ishikawa iterative sequence with errors defined by (1.1). Then (1.1) converges strongly to the fixed point q of T. A related result deals with the operator equations for a generalized Lipschitz and -quasi-accretive mapping. MSC: Primary 47H10
Introduction and preliminary
Let E be a real Banach space and E * be its dual space. The normalized duality mapping J : E →  E * is defined by
where ·, · denotes the generalized duality pairing. It is well known that (i) If E is a smooth Banach space, then the mapping J is single-valued; (ii) J(αx) = αJ(x) for all x ∈ E and α ∈ ; (iii) If E is a uniformly smooth Banach space, then the mapping J is uniformly continuous on any bounded subset of E. We denote the single-valued normalized duality mapping by j. 
It is obvious that -pseudocontractive mappings not only include φ-strongly pseudocontractive mappings, but also strongly pseudocontractive mappings. 
Closely related to the class of pseudocontractive-type mappings are those of accretive type.
and a strictly increasing
and a strictly increasing continuous function :
Definition . ([]) For arbitrary given x  ∈ D, the Ishikawa iterative process with errors
x n+ = ( -a n -c n )x n + a n Ty n + c n u n , n ≥ ,
where {u n }, {v n } are any bounded sequences in D; {a n }, {b n }, {c n }, {d n } are four real sequences in [, ] and satisfy a n + c n ≤ , sequence {x n } defined by
is called the Mann iterative process with errors.
The aim of this paper is to prove the convergent results of the above Ishikawa and Mann iterations with errors for generalized Lipschitz -hemi-contractive mappings in uniformly smooth real Banach spaces. For this, we need the following lemmas.
Lemma . ([]
) Let E be a uniformly smooth real Banach space, and let J : E →  E * be a normalized duality mapping. Then
for all x, y ∈ E.
n= be a nonnegative sequence which satisfies the following inequality: 
Main results

Theorem . Let E be an arbitrary uniformly smooth real Banach space, D be a nonempty closed convex subset of E, and T : D → D be a generalized Lipschitz -hemi-contractive mapping with q
for any x, y ∈ D and q ∈ F(T). http://www.fixedpointtheoryandapplications.com/content/2012/1/206
Step . There exists x  ∈ D and
+∞ with r  < r  , then for q ∈ D, there exists a sequence {w n } in D such that w n → q as n → ∞ with w n = q. Furthermore, we obtain that {w n -Tw n } is bounded. Hence, there exists a natural number n  such that w n -Tw n · w n -q < r   for n ≥ n  , then we redefine
Step . For any n ≥ , {x n } is bounded. Set R = - (r  ), then from Definition .(), we
Since T is generalized Lipschitz, so T is bounded. We may define
Next, we want to prove that x n ∈ B  . If n = , then x  ∈ B  . Now, assume that it holds for some n, i.e., x n ∈ B  . We prove that x n+ ∈ B  . Suppose it is not the case, then x n+ -q > R. Since J is uniformly continuous on a bounded subset
, there exists δ >  such that Jx -Jy < when x -y < δ, ∀x, y ∈ B  . Now, denote
Owing to a n , b n , c n , d n →  as n → ∞, without loss of generality, assume that  ≤ a n , b n , c n , d n ≤ τ  for any n ≥ . Since c n = o(a n ), denote c n < a n τ  . So, we have
≤ a n Ty n -x n + c n u n -x n ≤ a n Ty n -q
Therefore,
Using Lemma . and the above formulas, we obtain
this is a contradiction. Thus, x n+ ∈ B  , i.e., {x n } is a bounded sequence. So, {y n }, {Ty n }, {Tx n } are all bounded sequences.
Step . We want to prove
By (.), (.), we have
where
Set inf n≥
If it is not the case, we assume that λ > . Let  < γ < min{, λ}, then
This implies that
. Then we get that
Applying Lemma ., we get that ρ n →  as n → ∞. This is a contradiction and so λ = . Therefore, there exists an infinite subsequence such that
In view of the strictly increasing continuity of , we have y n i -q →  as i → ∞. Hence, x n i -q →  as i → ∞. Next, we want to prove x n -q →  as n → ∞. Let ∀ε ∈ (, ), there exists n i  such that
, for any n i , n ≥ n i  . First, we want to prove x n i + -q < . Suppose it is not the case, then x n i + -q ≥ . Using (.), we may get the following estimates:
Since is strictly increasing, then (.) leads to ( y n i -q ) ≥ (  ). From (.), we have
which is a contradiction. Hence, x n i + -q < . Suppose that x n i +m -q < holds. Repeating the above course, we can easily prove that x n i +m+ -q < holds. Therefore, for any m, we obtain that x n i +m -q < , which means x n -q →  as n → ∞. This completes the proof. for all x, y ∈ E, q ∈ N(T). The rest of the proof is the same as that of Theorem ..
Corollary . Let E be an arbitrary uniformly smooth real Banach space, D be a nonempty closed convex subset of E, and T : D → D be a generalized Lipschitz -hemi-contractive
